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Cardlovnscalar System. Ttje cafdlov&icyJiir effects of n«i*u:adoic 
receptor antagonists are of limited clinical appUcation. GCTierally, 
these agents are used in ooTOnary care units for shon-tertn intervcn- 
tloos. Atropine 19 a speciHc antidote for die cardiovascutAr collapse 
that may result from Ifte injudicious odminntration of a choline es- 
ter or an inhibitor of cholinestftmsc. It also U used to antagonize re- 
flex vagal cardiac slowing. 

Atropine may be of vabc in the initial treatment of patients with 
scute myocardial infarction in whom excessive vagal totic cavses si- 
nus or nodal bradycardia. Sinus bradycardia is die most common ar- 
rhythmia gccn during aetitc myocardial inffln:tion, especially of the 
inferior or poaterior walL Some c;qx:riniental and clinical evidence 
suggests that bradycardia may be beaefieial in limitinf the size of 
the infarcdon and protecting the ischemic ntyocardinm against ven- 
tricular airhythmias and fibrillation (De Ferrari ntal, 1994). On the 
otfwT band, severe brBdycardia may lead to hypoten5;jon, and pudents 
with very high vagal tone may develop AV block. Atropine may pre- 
vent further clinical deteriofaHon in such caMS by reitotrng heart rote 
to a level sufficient to maintain adequate hemodynamic status and to 
elindnate AV nodal block. Dosing must be done judiciously; doses 
that ate too low can cause a paradoxical bradycardia (see above), 
while excessive doses will cauAe tachycardia that may extend the in- 
farct by xncxeastng the demand for oxygen. 

Atropine occasionally is useful in reducing the severe brady- 
cardia and syncope aa^odated widi a hyperactive carotid sinus re- 
flex- It has little effect on most ventricuiar rhythms. In some patients 
atropine may eliminate prcmatare ventricular contractions associated 
with a very slow atrial rate. It may also reduce the degriee of AV block 
when increased vagal tone is a major factor in ±e conduction defect, 
such as the second-Klcgnse AV block that can be produced by digi- 
talis. Atropine also is used diagoostically to evattmte autonomic con- 
trol of 5A and AV nodal function. 

Centra] Nerraos System. For many years the beHadonno alkaloids 
and subnequently the tertiaTy-aniine synthetic flubgtitutes were the 
only agents helpfiil in the treatment of parkinsonism. Levodopa or 
levodopa along with car^idopa now is the treatment of choice^ but 
alternative or concurrent therapy with muscarinic receptor antago- 
nists may be requinsd in some patients (see Chapter 22). Centrally 
acting agents such as bcnztropine hav^ been shon^n to be eBicaeion? 
in preventing dystonias or parkinsonian symptoma in patjcnCs treated 
with antipsychotic drugs (Arana et oL, wtf also Chapter 18). 
Instilling a low dose of the muscarinic antagonist tropicamide in the 
eyes of patiente with a probable diagnosis of Alzheimer's disease has 
been reported to demon^itrafce a marked hypersensitivity in pupil di- 
lation CSdnto et at, 1994). Thin unexplained but potentiaHy nonin- 
vasive ficrccD for the disease may provide cliiea concerning changea 
in Teceptor sensitivity associated with the condition. 

The belladonna alkaloids were among the finrt drugs to be o?«d 
in die prevention of motion sickness. Scopolamine is the most ef- 
fective prophylactic agent for short (4- to 6-hour) oxpoaurcs to se- 
vere modom and probably for expotmres of up to several days. All 
agents used to combat motion sickness should be given prophylacti- 
cally; they are much less effective after jievcrc nausea or vomiHng 
has developed. A preparation for the transdermal administration of 
scopolamine (TRANSt>BRM scop) has been Ahown to be highly eficc- 
live for die prevention of motion aiekncss. The drug ia incorporated 
into a multilaycred adhesive unit that is applied to the pantauricular 
mastoid region. Absorption of die drug is especially cfSctent in this 
area. For optimal effects, die application should be made at least 4 
hours before the antiemetic effect is required. The duration of action 



of die preparation is about 72 hours, during which time approximately 
0.5 mg of scopolamine is delwcred. |>ry mouth is common. drowsU 
nesft is not infrequent^ and bhixred vision occurs in some indh^idu- 
als. Rare but sevens psychotic epiaodcg have also been reported 
(Wilkinson. 1987; Ziakind, 1.988). 

The use of scopolamine to produce tianquilizntion and amnesia 
in a variety of circumstances. Inchiding labor, is declining. Given 
alone In die presence of pain or severe anxiety, scopolatnine may in. 
duoc outbursts of tmcontroHed behavior. 

Uses In Anesthesia. Ttie belladonna aUwIoids commonly were ui^ed 
to inhibit excessive salivation and secretiona of the respiratoty tract in. 
duced by administration of general anesthetic agenta: their concomi- 
tant bronchodilator action also was of value. Hie increasing u«o of r^, 
atively nonirritating anesthetics haa virtually eliminated this UAe of 
mu^cflrintc rec^tor antagonists. Scopoliuntne may contribute to tran- 
quilization and amnesia. Atropine eomxrwnly is given to prevent vag^i 
rc6exes induced by surgical manipulation of visceral organs. AtnTptofi 
also is used widi neostigmine to counteiact its parasympathomimetic 
effects when the latter agent is used to rcfvcrsc muscle relaxation ai)er 
surgMy (j« C3iapter 9). Serious cardiac anhythmias have occasioth 
ally oceurted, peitiaps because of die initial bradycardia produced by 
atropine combined with, the cfaolinomimetic effects of neostigrtdnc. 

Gerutourtnnry Tr&tL A,trr>pij]e often has been given with an opi- 
oid in the treatment of reruil colic in the hope that it will relax the 
ureteral smooth muaclc; however, as in biliafy coUc, it probably docs 
not make a major contribution to die relief of pain. The belladonna 
alkaloids and several synthetic substitutes can lower intravcsicular 
pTessuiCf increase capacity, and reduce die frequency of urinary hUd- 
det contractions by aneagotti7jing tho parasympathetie control of tWs 
organ. The block is less complete than in many other organs, but It 
has been taken as a basis for die use of such agents in enuresi.t in 
children, particularly when a progressive increase in bladder capac- 
ity is the objective; to reduce urinary frequency in spastic paraple- 
gia; and to increase die capacity of the bladder in conditions in which 
irritation has led to hypertonicity (Wcin, 1991). However, it has not 
been establiahod that muscarinic receptor antagonists make a major 
contribution to the treatment of any of these conditions. Oxybutynin 
ai^earri to be effective in die treatment of a range of unstable blad- 
der conditions (KirkaH and Wiltaker, 1987) but has relatively Jess 
anticholinergic and greater antispasmodic activity than atropine, 

AntichoUncstfirase MDsfarooni Poisoning. The use of at^ 
fopine in large doses for tite treatment of poisoning by and- 
cholinesteraae organophosphorus insecticides is discussed io 
Chapter 8, Atropine also may be ujjcd to antagonize tho parasympa- 
thomimetic effects of neostigmine or odier anticholinesterase agents 
administered in die treatmcTit of myasthenia gravis. It does not in- 
lerferc with the salutary efTects at tbc skeletal neuromuscular junc- 
tion, and it ia particulariy useful early in therapy, before tolerance to 
museaiinic side effects has developed. 

As diftcuRflcd earlier, atropine ia only useful as an antidote 1^ 
the ftymptoms of mushroom poisoning due to die eholmoniimetio al- 
kaloid muAcarijie, found in certain mushroom species. 



PRt)SPECTOS 

The availability of cDNAr encoding five distinct raus* 
carinjc receptor subtypes hag facilitated the development 
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Fi^ridines (Frotatyps: Terfenadint). Hi anU^;onists of thia class 
include tcrfenadioe- asternijcole, and loratfldine. Thwte agents ans 
highly selective for Hi teceptOT^ and are of significant anti- 

choliucT^ic acdofls. ThcsiB agetits also penetrate poorly into tlie CNS. 
Takwi together, these propcitiBS appear to account for ihc low Inci- 
dence of side effects of piperidine agcntfl. 



Therapeutic Uses , 

Hi antagonists have an established and valued place in the 
syTTiptomatic treattncnt of variotis imniediatc hypersensi- 
tivity reactions. In addition, the central properties of some 
of die scries are of therapeutic value for suppressing mo- 
tion sickness or for sedation. 

Piseases of Allergy. Hj antagonists are iroftt useful in «nite types 
of allergy that present with symptoms of riiinitis. urtic^ft* and con- 
junctivitis. Their effect, however, is confined to the suppression of 
symptoms attributable to llie histamine released by the antigcn-and- 
body reaction. In Inonchial aathmju histainine antagonists have lim- 
ited beneficial effects and are not nseftil as sdc therapy {sec Chap- 
ter 28), In the treatment of systemic anaphylaxis, in which autacoids 
ntficr than histamine play major roles* the matngtay of therapy ifl ep- 
inephrine, with histamine antagomsts having only a subordinate and 
adjuvant roie. The same is cme for severe angiocdema, in which la- 
ryngeal swelling coostitiites a threat to life. 

Other allergies of the respiratory tract are more amenable to 
therapy wj*h Hi antagonists. The best results are obtained in seasonal 
rhinitis and conjunctivids (hay fever, puUinosis), in which these drugs 
relieve the snecziing, rhinonhea, and itchmg of eyes* nose, and throat. 
A gratifying responge i« obtained in most patients, eftpeclally at the 
beginning of the season when pollen oountR are low; however, the 
diugft are less effective when the sJJct|scns ar^ in abundance, when 
exposore tn them is proloTJgcd, and when nasal congestion has bC" 
eome prominent. Topical preparations of ontihistaunnes such as lev- 
ocabastine have been shown to be effective in aUciTgic conjunctivitis 
and ihimtis ( Janssens and BuSfidie» 1991). At present, a topical ophr 
thaJmic preparation of ftis agent is available in the United States {see 
Chapter 65) and naaal sprays are being tested. 

Certain of the allergic dermatoses respond ftivor^bly to Hj at** 
tagoniflts. Benefit is mOAt Atrildng in acute urticaria, although the itch- 
ing in this cortf^iion is perhaps better ooxitmned than arc the edema 
and the erythema. Chronic urticaria is less responsive, but some ben- 
efit may occur in a fair proportion of patients. Fnrtheraiore, the com- 
bined use of Hi and Ha antagonists is effective for some individuals 
if therapy with an Hi antagonist has failed, Angioedema also is re- 
sponsive to treatment with Hi antagonists, bat the paramount im- 
portance of epinephrine in the severe attack must be recmphasized, 
especially in the Uf e-threaieidng involvement of die larynx {sec Chap- 
ter 10). Here, hotwever, h may be appropriate to administer addi- 
tionaHy an H| antagonist by the intravcnouft route. H» antagonists 
also have a place in the treatment of pruritus. Some relief may be 
obtained in many patients suffering atopic dermatitis and contact der- 
matitis (although topical corticosteroids arc more valuable) and in 
9uch diverse conditions as insect Wtes and ivy poiitoning. Various 
other pruritides widiout an anergic basis sometimes leRpotid to anti* 
histamine dierapy. usually when the drags are applied topically but 
sometimes when diey are pven orally. However, the possibility of 
producing aUcrgle dcnnatitis with local appHcadan of H| antagonists 



must be recogniv^ Since tbcse drags mbiWt allergic dtmajn^ 
they should be withdrawn weU beforo sWn testing for alletgiei/^ 

The urticarial and edemBtoun lesions of scrum sickneAs 
to Ht antagonists, but fcver and arthralgia often do not 

Many drag reactions atnlbntable to allergic phenomena 
to therapy with Hj antagonists, particulariy those characterized^ 
itch, urticaria, and angioedema; reactions of the ^'scrum-sickneiig.^i 
also respond to intensive treatment. However, explosive rrica 
histamine generally calls for treatment with epinephrine, vin^ j ^ ^ 
tagonists being accorded a sabsidtary role. NeverthclesB, pnjptjyj 
tic treatment widi an Hi antagoniM may suffice to reduce fiymp 
to a tolerable level when a dmg isnown to be a histamine libera 
to be gjven. 

Common Cold. Despite persistent popular belief* Hi antag 
are without value in corabatins the common cold. The weak nhti 
chcdinergic effects of the older agents may tend to lessen rhinotd 
but this drying effect may do more harm than good, as may jUso t 
tendency to induce somnolence {see West et aL 1975). 
Motion Swknexs, Vertigo, and Sedation. Although scopoli 
given orally, pflrentcratty, or tian^demially, is the most efEtetniSfe:'^ 
all drugs for the prophylrous and treatment of ttiodon ftletoies*, 
Hi antagonists are useful in a brood tatJge of milder condTtidnSn 
offer the advantage Of fewer adverse effects. These drugs ihtdlii 
dimenhydrinate and the piperazincs (e.y.. cyclizine, nvcclia 
Promethazine, a pbcnothiazine, is more potent and more cfFccth«-8nel 
its addidooal anti emetic properties may be of value in roductng ^ ^ 
tting, but its pronounced sedative action usually is disadvantagificS 
Whenever possible, the various drags should be administered ah to" 
or so before die anticipated motion. Dosing after the onset of us 
aea and vomiting rarely is benficial. 

Some Hi antagonists, notably dimenhydrinate and mtcMm 
are often of benefit in vestibular distarbanecs, such as M6ii^*s^ . 
ease, and in other types of true vertigo (s^e Cohen andDeJong, l?72| 
Only promethazine has useiulnesfi in treatiug the nausea smd Toiuir^ 
ing Kubs<?qucnt to chemotherapy or radiation therapy for mflilBnar™ 
cics; however, odicr effective antiemetic dmgR are avaiUbJa^si 
Chapter 38), 

Diphcnhydranujie can be used to reverse the exttapyramidal aid 
effects caused by phenothiarfnes. The anticholinergic actions 4{ tH 
agent also can be utilized in the early stages of treatment of pwHi 
with Paridnfion's disease (see Chapter 22), but it is less effectived 
other agents such as trihexyphenidyl (aktantj). 

The tendency of certain of the Hi-teceptor antagonists to pt 
duce somnolence has led to tbeir use as hypnotics. Hi Atiti^Gnj^| 
principally dipbenhydrainine, often are present in various propridsdij.^j 
remedies for insomnia that are sold over the counter. While these rcrnsst;' 
dies generally are ineffective in Hie recomomcnded doses, flotnc^ensi;^^ 
dve individuals may derive benefit (see Bdngoid, 1978). Tbc eedativ?: 
and mild antianxiety activities of hydroxyzine and diphciihydrafluDtt| 
have contributed to tbeir uisc as weak Anxiolytics. 



HvRKCEFTOR AGONISTS 
AND ANTAGONISTS 



.■AS 



Origituilly die H3 receptor was described as a prcsynnptic recppto^^ 
present on higtaminergic nerve tenninaJsin the CNS diat exerted fw^^i 
back regulation of histamine syndiesis and release (Arrarg ^ ^'^^ 
1983), Shice then. H3 receptors have been found to function in & :| 
variety of tissues. Like Hi and Hi receptto, Hs receptors an: 
teir>-coupled receptors; their occupation results in a decrease of Cs 



PAGE 19119 ' RCVD AT 9/15/2004 1 :45:3S PM [Eastern Daylight fime] ' SVR:USPT0-EFXRF-1/2 ' DNIS:8729306 ' CSID:42S90S3655 ' DURATION (mm^s):07-02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRVY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMHTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



